Minimal residual disease in interferon-treated chronic myelogenous leukemia: results and pitfalls of analysis based on polymerase chain reaction.
Therapy with interferon-alpha results in complete cytogenetic remission in 15-20% of patients with chronic myelogenous leukemia. Even during prolonged clinical follow-up, most of these patients do not relapse. However, because of the limited sensitivity of cytogenetic techniques (approximately 5%) and Southern blots (approximately 1%), it is uncertain whether the residual malignant clone becomes extinct or persists below the limit of detection in these patients. We used polymerase chain reaction to amplify the chimeric BCR-ABL transcripts in 18 patients with chronic myelogenous leukemia who became Ph1 chromosome negative while receiving treatment with interferon-alpha, either alone or in combination with interferon-gamma. At the time of study, these patients had been Ph1-negative for a median of 22+ months. Fifteen patients were positive for residual BCR-ABL transcripts. No residual BCR-ABL message was detected on analysis of multiple serial samples in three patients. In order to confirm these results, the samples from these three patients, along with positive and negative controls, were analyzed by two independent laboratories in a blinded fashion. In the first laboratory, RNA specimens from all three patients were considered negative using chemiluminescent acidinium-ester-labeled probes. In the second laboratory, samples from all three patients were also negative by conventional polymerase chain reaction (PCR). However, when a second round of amplification was carried out on the amplified samples using a different combination of primers, samples from two of the three patients were positive. The results confirm the presence of a small proportion of BCR-ABL-positive cells in the majority of patients who are in complete remission and highlight some of the potential problems of PCR-based analysis. There is a need to standardize PCR methodology and potential confounding factors need to be addressed before PCR can be generally applied to analysis of minimal residual disease in CML. The implications of BCR-ABL positivity for these patients are discussed.